.^jl^J SJ^LaJl oljUl j J^-iJ JJ>M iV^Vl ijij If! 

; j^l ju>. JIl^JjSo Jlu. oLL^l j jUM £$! r oU S^-& ^ 

Uju*J ^ i-J*3i o-^ 1 l> ^ ^ x^J .olUl 

Ja^l j[J^\ KiJ* .<-U ^ j^ii 0* 



( gg55^ ™ ^ * $ 

y>*J\ &UaJ\ Jo\y^\ jhJ Jj <i^dl J Ou^Jl olj^kdJ 

Ijj-i* US^- L,J Ojfj j^kJj ^J* jV Ja^ 1 ^ jLiil i,^kJ jUl ^Ul ^ill 
.i-pJ Ulfll iWl jl ^ j^Ji .o%Jl oli j >Vl oL>Jl oh 

c^aij^JiJI Ij^ir <p-j?- jJI-iJi; jiVl < Alfred Wagner >>-lj jW\ 
JcJtf^ljl^U^I^I^JI jV dUi ^Ulj .UJUJ!^ ^JJ^ 

OyAl^ p-lajw CJlSj .U.UacJ A-XolSL* d — -I j^>.j j»JbJ <4juio \^]oju» 

i u-^ <*x*}\ jl5 0 jij jl JsU; s.uxx- 

-Uu VI ^LJjJl ^Jal^o jj jJJl o^jJU ^L-Vl ^-Jl ^ jl 

JljJj ^ Li <-^U-j iSj^ku ^JL-lj JSL* j *^jjJ OjijJ jl 

,C*I jUJl £jkj j Olk^l jUji] 

o^) 3U — II ^ H.H. Hess ^ ^ jJ jJM ^UJI 

<*£ljdl oLJVl ojUil ^ loJ^ (Sea Floor Spreading -Ml ^ jLiil 

jL^Jl jLiuiJ U;jJ~\ cj jJL&l l^j^l dJUj c^U. j ^ jli i JL* 

.olk^lj 

,j— Jj^- List ^ 31 Aruther Holmes j-ij* ^ jfo^-l j ^jjJbSLJ 

o> jL^ liijji jUtfViy viii- .jisat ji vi t L>- ^> jii 

jriLj^U ^ jJUJl jJL- osj . Jl> ^li jVl >U3I e> >>-I^J oljUJl U^-j 

J-lo .oUiil J jj-^JI JljJjJl ^1 LJ^p c lAi^l 

j y^i ji,ui j Jxi* >a 5->jVi s yiji diw ji j jjVi oLi^vi 



^/ i-L^l J*\ ^ Mid-oceanic ridges 

.Jo^l £li jLidi Jp- o>i ^kL-l dU^j (T) ^gi 

oii u^vi ^ o\l^ & ^ &kJ*X ^ ^ 

;J\ >1 J-*l C-'J JMr^ ^ ^ 

^! ^Jl Uk^ jli fJii" L. Jl XiU! V-^ 1 ->J^ l J < Jj-fc 31 

Jl* ^UU jliiVl Ul> ^ ^ ^ Cr^ 




0 ) 



^ j^o- Sr>jVl 2^0)1 jli sy^Jl oj^J Utj.piate Tectonics ^JlUJl 
^ J^QI ^u-y, ^ CJ ,^ 3; ^, J-SU^LU 

. ( %-SiJ1 ^ x>.\j jl j| ^U^j, >UajJ ^ 

^ >*JI Ujoi ^JLUJI jioi, 

^ -u* Lithospherejei-jiJ ^JW- ^SLUJI JS" ^ jlL, 
^ ^j-^ 1 c3-^> ojj^-i ojSi tiUlAsthenosphere ^ JU^ 

^ e jtLa - AJl ^ L5^' .If-* ^ S-U^ jl ^1 

J^ULl jl j!>VU s^U J_u-?j * Divergence J^UJl jtu. i r y. 
ji*Lu ^.U ^ ^Ul L^J oaLs ^| jj.Ldi u 

J^-Uj n) Ua^l J^l olilU SjU JJUSjConvergence 31 
^Ij^lj oljLSJl ^Vl ^k^ ^ ^ii. jS\ ^]| oLi y., 

iiHi ^ .(T) ^ JCA ™y o^U jJJu oLM , 

r L*Ji tf>i <-U s^jyi ^ j ^ ji Oj/i^L siiux 

J 511 r '>* o-^ s ^ -M 1 ^ 01 ^ l> £i» jUai 

vUVlj iJx^l jjj-ij Sea Mounts o^Jl J^Ji 1^ u.U jlj^Vl 



.'liU-l oljUll j o^2J\ 
^ JfiUl ^1 ^ ^ c> b ^ Vo ' ^ 

wai ^ jlu; o> ^ ^ ^ ^ ^ 

« obli-l *Ju> / /e ^1 ^1 ^ ^ ^ ^* 

oV-u. c-^l ^1 oL-lj c-b 
^Jlil ^ M >^ 01 <> ^ l 

^ L>>- ^ SjL* >^ ^ ^ J ^ ^ 5 ^ ^ J ' ^ 

Lj* ^ ^ W ^ ^ 

Sj | >1 Jju. 0> o^% ^ ^ ^ *^ ^ 

LjBI JU^I o^l .1 J>>- t^ 13 ^ ^ ^ ^ 
^ .Ju> ^ ^ * ^ 

.J^jJl oli'^l ^ ^ ' ^ ^ 

,1^1, ^ ^ Jil 1^1 olil^l diL' 3l r ^ Jj> ^1 ^b^' v^SI 



<J~M jipLu J ia^ ^i^l, . ^ 

.isk^ J=-j oUU J£j^ Ui> ^UlS ^U; 
l^Jd oLib L, ^ ^ ^j, .^ JiJj ^ 

*>l Jl jl*. ^ ^ <olibL , ^ ^ ^ lsa| 

^ ji^ ^ ^ ^ ^ lji3jiss 

& JL^iJI .UL ^| UL>I ^ cJ^I dUii^ W cj^ ^ 0> 
^UJ ^V! oV^ ^ o) ^ b ^ ( («) Jjul , ^- ^ ^ 

tyji s^i oi > ^> jjai JJbd , ^ u ^ si 0 yi 









■ ___ T.0-1 Cy. 




Chagos- St. Pauliiu. 









Cuchlaine A. King. Introduction to Manne Geology and Geomorphologv. Edward Amtu 
London. HVS. p. OA. 

.5ui 4*1*1 ^ dUi u ^ us a* .Udvi o 

m * *-* Vine **> Jj- ^ W~ 01 Jl UUI 



ilUllJaun de fuca oU J t-J| j J.ur jjfcu ^Lidl -kc 

iiU JL^j, .^xfli J^UI Vj 5 ^yi JUl J wyi > yjU 5^ 
Ja^l J \xl~A Vj _e. v ^>. J Reykjanes *iU <y>j jlii^J c^lS Jai oli 

. or) Ul J-uil jJL ^ 
oliU-l jkL. ^ S^cl- sjbaJLi Usil S^l 

s^i ^ V ^ ^ ji ^ UoJt juV ji cU-uJi UJi j,^ 

j-* s-Ujdi s^uji ju ^yvi >s ou ju* dUJUj i^^o. ^ 

t 15 ^ Cr* ^ ^Ji u—ljj ij+j ^Vl U*-b 

UL> J-u^ w^Vl S^JUl jaj* J* j^, j^- 

V-JL JLLI dUJTj .^l^l ^ ^j^l, mc ^ 

ur- ^M-l ^ ^ fl i;U Sj u Jjus. Lot « J^l 



TukuMl ^jLoiJI (V) pJ&j Jj-^>- 
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[)a\id A. Ross. Introduction to Oceanography. Prentice-Hall. Englwood. Cliffs. WV. p.UV 

^.JaJil ^LjMj jlj-tVl JU^ i-Jtt ^jJJ Ix* ^J^" -^J 31 

,Jl* ^1 ^ ^j, <(r) pij jCi) SjjuJl J,l£5 dU-Lj ol5 J^lil Jl 

la .. oliU-l ^ UJbCol U£ Jj*^ jS\ y <3Up» OjljU .<Ja^! jlj-^l 
JL-^I S jJJJI J^-b j^V" Jl J* jl^l ^lu j J_^J 

j j^m j j jl-vi y- v>jVi oi J-b i-^j 

i^u oUU-i dU; ^ v.^ 1 ^ j> ! 

U ijdL^j* j** JUl J~- ^ .1** s^»J» ^L" ^ Lr** J 51 



oLl-J-l cJj> JJj j^L, u» Jl j-^-Vl ^1 jJI jj^-j 

J J*— Vl ^ IfSji ^1 ^Ijjlj U^l sytjJI gLixi <JL^ ^od; 

01 il ^lyVl j^l iJlf^Jl <JUU1 J^as J \^ jt ^ 

i-k^ f U jj 0 ji^ ol d^Jli-l <J j oUjJdl Orfkl 

OUi J^i-kiJ Jj-nlUlA^y^j^Vo JI^^Jj^L-, Jji*r SJbJif 
^oLdl ^ JJI ^ .fl* Oj^L Y»* UjUio sju J SJbJb- ; yjj olk^l 

^ 01 0^ J ^ijJI ^Ui o* t 1531 <>* ^ cr 31 

Ol*J ^ Uii >L« Vl J^-jJV ol Ual ^ JLij .t-tl x' V ^jVl 
J ! J^ u~* U ti^O ^UJj^ 1 0* J f Oil J Slki- 0 jSJ olk^l 
oJj^Jj Ja^l gli jLiil Lja ^ >f JJ^ IJU, < (t- j^JU Tt* 
j^JI g?->M a-* ^j* 51 ol^Ll OL UU <£JLUJI 

^LjJl Ja^l JL«-ij J-^llI ^>J| J^ij ^j^l J^l^ ^^Vl 

JJi dJJi Jl LL^I jl lprjijJr\ J&\ l^j y iU5 jL*| oljS 

W l j-^o^r^ 1 ^ ^ o j^j oi j^i oij^. ^ij 

01 oLL^I 0l*J o-- O^ 1 - 1 0-* V- W ^ oLUt ^Jj 
JJI 0^- Ja^- jJI Ua^l OULJJ SjjUl jUUl ^ ^ jicJLl ^Ij^Jl 



V . v ; • r a-j r ■ j-uji ^ / 

Ld5" 1 — a>I U> j^c- ^i^>ij 'I j jJI dU; dJL— ^ijjjj bj^J d»JL>-l j LSU-w- 
&\A\ J j\ kJ —&^\ )aJ^\ Ja_^j j JU-I ^ US' oliU-l dJUL- ^ UjloI 

jl j» jJUil jj-fti < la .<M £li jLiil o^laj ows ( _ J JLc- L*L«I }Lta c~>- 
Lvajl lJjj_»1I j^oj j^^'j tj^-*-^ Ujfc-b»-l C^h^ 9 *J ( j-J?UJc« (j-^j^ 

j ^Jl ^-j-akSl j-* SjjwS' jlJLc-l^-ljj J*>1>- j-£«l -lis .^jVl 

jjJL* r,0 cbU- L^UaiVl dUL" £-11 ^-ic oJUa>- jJl oi J= JuU J jJIjj. 
Jj La j>-I cJLS" j 3 jljjjl dJJU JbU- ^il ^il 3 Cj%XJ ( *^J J y*a>- tjr^j "t> j~>-Vl 

S jiJL }Li* -LULLS' "<JS jl\ *_J-1 J->b S.a jjt- ojuII .>! jI\ (J ^jc ^b" 

dll" ^JUs LIU- ^jJl dJJi ^ JJiT ^ t 4Jl£ ^Jl j^J-l dJi; ^Ju^" j! 

<L>-jj jIjlXs ^Li (j^£j . (r,) ^-«^ j^l dJJi hj\ j\ <^L+S3\ oLJUjJI J^jo 
SJL-i ^m-Jj (_^JJ( Magnetometer ^ J gbAil .j^Lsis JUjcl^I iw^Lill iji_dJI 
5_i tJl (J — ^ L5 -lf- 1 jbli j tSjSLW jl ^"Jd jJ' *-sf^' 

^Ul Lr -J 9 lJJit jJbll ^jJS eij^- LgJU ^> jVl ^^Jaii JU-I ^jJl j cJjSJ jl5 
j ^JJI cJjJl j it ji^ Polarity yUai-Vl cJli" lit Ul t jl^-l 
^pasl^j ^ aJU-I <>..,)» IjJlI cJJlJI jli <kJu>il ^1 jll ^/Jl |V*^-I v-JLaJ aJLp- 
. (TU Vrtl^Ii ij^Ji ^ cfe ^ j & • jr^ 1 ^^-ii ^ 



iiU. j LaS" lg.,.a; AiU-l ^y Ujbol US' Uai j>b ^" <Jxj£ Ja— jJI oUU-l ^U- 
j~* *yr- UjUfrl ji^c ^Jlj \xL~A y» ^yJI u j^-l Jl <*3t jJ! Reykenes 
Lus <JL£ CJ JkJ! jl ^ ^j_JU JJj IJla j . CYT) Ja- y\ i_JU»Vl <5bUl 

-A_>u JJ y*£f *J kjJUlli (ju?l>- filsf I \£- j~> L^otx* Jai^ j oliU-1 JLe- y^l J jl 

y»l obfb j jJ-Vl ^jj* laJcJ- j y*l LfrU Jj>J otiU-l 3-bcy dl3i 

dUj £j oJj ^j^U iw«J?Liil cjUaiVl <-a-> jj L*J JaJuvJI oUljf 1 y> 
Ja^=l £Li ^ y«JL~J ^1 jIj ^31 jIJLao <s y* La>I ^^"1 j -jt-^-l 
.(£) pij JSLi tLjJ it ji^l A^^JsLiil IkJs> <5 yc* J^>- ^y (JfcAjJl 

jt^_cbil J>L>- j^o i«_^ oLs?:l a^aJsJ ^jLj ^^Lc- J j.ygj-1 jy *LJU3I ji^i 

C-si- ! *JJ £_*>l y j -^-J? JjVjJl j*-lajw jl 4_«»ljJLJl JM>- jy jr\_J 
j-« JjVjJl dii? j ^jLLaJI JjUj jJf L« Xs* ilajtfJl a yU3l OljLj ^51 y 
JLc-Lj" jisLu JL^c S-Lc-LvaJI L^jVl 3 jJU3l OljLd tj&ij "o*\s- iivcjJl £l jj^l 
<Js> jU- jU <uU j .cJ-JwaJl ^31 ^y L$Jl Vl JjVj l5 >-Vl Jjjj jl ^JlUaJl 
5-Ll^l jl Z.uUaJl S ^^031 oljU J^U VI <y> U JjV^I ^J^' 

-Uo «-L*JjJI • Lfr-> >..ai ^ol,i.^a,ll JjJLp- ajj^JaJL JjV^I ^'j^ 

A_aS"I jdl JLiJl 0 jl-lXo uL> ^yi A^jVl 0 j-iu3l ^jXjup y- JjjUT yj> 
JljJjJl jJL» J-*^ ti-jJI Ci j3!j J-^31 J^^J AjywaJl ob^3l j 

^^-Ui JjjVjJi ^jJIa 0 ja* — 31 *-~iy3l J-i—II j jLiUVL j j . v 

j ^LjjOJI jl— ^ jJljs-I j L*5" oljL^Vl <_Ja3l i-iUj JUll 

S^J^ <^>- V J*^^ ^ J ilX>A\ C^UV yL; UjjxJl$" 

J^a^ cij-c- jJl iJl^l ^1 jLi dUJLj iili^Vl i^Li JJLi" Jl dUi 

4i^ia3L) J^-Cj Jl^j Jl J ^pCoVj 3 j;Jw? CjIja ^y i^-^ J^wo Oj^Lm 



J J jVjJl i«*J ^ S^JaS-l ^JU j_~Jl jJL£ J^lJ! lg_~iJ 

oLkjii jLvj -LLfr j jSJ dli; 4^l>.j Oj5cJl ^jlLaJl ^jru JjUJI ol^>- 

. (Tr) Aj ^> ^ jl 

JUsL oLJj o^U J\Sj)\ J*LiJl j c^l jls JJ15 JJ L, US' 
^JL^aJl ^L_J! jl 31 jlJVI >Uo j| j]| JUxjil oliHl jkU* 

vi£ ^Ji oijjiJi j j& ^UvaJi JjU; j^l- ji ajj^li ^ivi jkl^ -r 

j ^ ^ ji J^L* cr*J Hot spots o^UI ^JJI ji^L^-r 

<Cj^a 4iki! <j ^ L^j! ^^^iajj £ £jU^aJl ^j-b- ^ I-U*j £tb W>jVl S j-iiJI 

isLivo o^»x^> l$_J £± j oVU- o j^>~ Jl ^jjj ^JJI ^Vl U jLiiliJLjt 
o>«LJI odJl ^ jLoVl JU- LJli ^ jJJL jkldl oJla IjJ *J ^ 

<jj yl\ <JlS^Jl JLi-l aJLJL» JL*J j 3-UL>- (jruS"! Lg_i ^l ^J| J yxZ3 

flj-p] lo^ Vbo jjVI ia^l JU-i j <*iljJl Hawaiian- Emperor » 1* 
oLi iJlJSJjioj-^Lq ^1^1 Ji-^l o-Lsi j^JI JjVjJI ii?L- ,3-«j«JI 

j-;dl jSs dUJ^j tUjLJI Uajl^l oljLdl ^Jy> j-C- \+Jb ^ j)\ Jfjj^i 
jl 31 ij^olll J-^-'- 5 ~*><-j~a\\ <j ^i-b JJUil iiyw JLLc ,^1 jJl o jJLsl 



j-dl ^ c~j>JI j <ik* <,i Jl USjJi UUJI Jjl*. JLl^oJI 
J SjyS \}\ Jxil ^15 jLiil hj* \^j^>\ jj\ UJUJl J l5^Vl jLiiV jlS" 

j£j ij ^ujij CJ ^!i oi>u jju , urai ^ ^ ^ js>- 

U^lj dUjllj .l^Ij ^Udi ob^i" U.I j j i dU; ^OUlj 
Uz^l oUU-1 ^ 1*5^ a» Jlj^ j ^Ij^Jl fl JU jt^j ia>. 

.^^yiUi 

OJ^I U-Up ^A j OJ_>- JL9 LjJUll i^ljjl dJULJ ^yLU-l 

J j_**J! s^bj ^ o-^lllj SjljJ-l ^.j^ J SjbJ Albatross iJb j~Jl i^LJI 

^iljll ^J^l J ^J_J| ai_A C~U-~- JLij j-^-Vl jJhJI j ^.aju 

VAAA J-<^ J-^ fYY.oV ^i^jjj o*IUj*.,0 UjIjlIo ^jJU 

Ja-^l ^UJl Jslid) C^a> 05 ^■jo-^IY' Cru 3 ^1 cJlS"j 

J ^>JI J>U>. jj^IL d>UVl JL* Ja_»j c^\J jJi dUJLj ^jul^I 



Ifb y- xs* (fYYY») Discovery £fy xjj*-> ^Discovery ol^Vl 
£-» y <j\J^£\ j£ LiT \Wi ^ JjJbl j y-j uii OjU j 

,0 r eiLi^l f mn Jj mo OjL5" ^ j (^WO Atlantis II 
^J'- 5 C>? 'ojj-^- JU^Vl el* . Tv Chain £*y y> j>-i J-**-* 

J ibj-^-JI ^ . A j Jl L yJJ- oUL^ cjuSI -Li j < VU-i Y^ r« - Y^ ^ 

/O j^L^/vrj^jU-Xr.i j^a^/Y^^^jj^l^U Atlantis II 

jjJUlj «,0 J^Pj <UA4)I jA** j^o j^vlllf Ifjjf- oi Jlc- Uajl i$j^-J tj^^J 
lg.SU— / £_Lo t _^Jl LJUJl ixiaJl J ib^>-Jl oOaII j Jl i-cfT OjJlij k^JbJJl 

A_L j! J~«^l ^ j . jJ» o«, Jly^ aJb- J ^Sjll IJL* UoS V» Jl^>- 
. (ta) L$jp UJj oljjJLS; *Ua*-l aJI VI dL-JI dlb e-bw? t-— I jjl dU- 

\^V0 ^L-i J ^?-Vl ~*& ob j~Jl 4,0 jjwJI aLJI *lwl ^ dUJU l*J j 

V«««oJI jjl Jr *s-^\ _~*JI J jj Jl jUiU^I tiJLfj j&s-l iiiljX 

IJL-J jl SL^JI aJLjJ Jaiai- Jli jli" j Jb j—Jl j jji— Jl ^nJU-LJJ Sjjlifl 
jj-j f JLj jb LJLc . (T<0 WhD J ^Jjil Uua j^q j^bwl! r-LiV'o 

SftWI Jl ^51 Jl ^ ^ j»J! i>y JS ^ 

.jX* V" ^a>- (J-^J^I J-p-bJl y> XSj ^ j*~Jl J'JaJl 

JajJI Ja>- ^ys- Jbj^Jl U-LJl y> Jcjij Jb j^Jl JUaJl -Y 

I gtjj J'JaJl -r 

J y>- j jli ^jU^aJl JLc-LJ 1jJl>- J 5^ jj>- jil 5Jlk3l J jl Jl L~Jl> Ul 
Oj'JJI ^Jljil JjJ? Js. JS J\ J^UJI ^Ij^ JaJjj v>jVl AjjI AilkJl 
^1 jll ^^a-iu j V) ^U-l C^i^Jl j ollaJl aJLA J^UCL^I j . Jjjj-I c 

.IjjJLol j 1*5" ^5^2—1 jJl i-Ja^l oliU-l j^o jpiJI ^kw- c3y ^ 

£j\ JjLS jWL^ J OjUJl jlabilj ^-^J^J J^jd cj^' j^Uil 



*j ^i3l) is* j^s£ jjlail 0 j_a j^>j .JjL*.VI j^i Lpi 3 ^iijl ^lioJl aJU^- 

^-4J»C5 jl j-£c ^yjlj (i^JfciJlj ^UxJl j ^JLvaill) CwJI ^£)l j ^w? j A>-y 

-U-fcUj ^UJI) ojUJI ilj J! J4-k> i-Jlf^JI jjJLlj <JlS^JI J^^U 
j^>- j V^j^ 1 !>LJI *Jlj» j Usj! jVl AjjI ^1 filkJl j^Ua^ JL>- 

i-jjudl ^ — AjJ\ jli 4 — i"Ui« oUbUf I J lg_Ua*J ojl Sjj-^ lf^> 

J->0^ J U^> I jjo juLuaJl Vj^'j cr^' £^ J^ 1 C.O JLaJ 

jl * jjl jJUJl J JauUl JjJi>- p-Ja*« £-0 Si oLS" J.I ^Jla 

JxJ^" ^1 ^1 jJVl j^j i-kil j^L-U ^LjJl i^J:4- V ^ j J^LJJ 

^~"jVl ^u 1 j^-' oL^jJaII j^il jJIj .^jj. j^jLl ^ j^iil j Ljic jji^, 
^ j L,J ji£ j AJ^fjl^ jj^t-51 oLwjdl jl Ja_iJl J ^ ^ 
.^Ul J ^ aJUJ! v^j^ 1 *djl >l j-^ll Jl J ^1 j^-Vl 
jj^waJI j 5JUJI jVl 3 jl jJ-l ol jJL>^ jl J jj; ^J| 3 JJd\ SIX, Jbkj 



V T-.r^jr j^l,'! y 

j . jLiJIj la aJl j o j^ykj ij-LJ^ l j- X) ^ jjl) 

^ 5_Jl&Vl WjVl SjJiiJI j LJU- 5JUJI wjVl Sjl jJ-i oljJ^c Uk>\ 

. JljJ^Jl JaliJl J^U- jj>waJl j v_Jlcll jJUlJl i^—j Oj^iT ^Uu3-U 
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